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Introduction
Occupational segregation by sex, the clustering of the labor force in male-dominated and femaledominated occupations, is particularly high in Latin America (Blau et al., 2002) . Similarly, hierarchical segregation, the fact that managers tend to be males and subordinates females, is commonly accepted as the norm in the region's labor markets. To an important extent, there are reasons to believe that these phenomena correspond to the existence of traditional gender roles and not necessarily to an efficient allocation of the human resources. A reduction of genderbased segregation in the workplace therefore represents an area in which policy interventions can have an interesting role in improving the overall efficiency of the labor markets. Determining the appropriate type of intervention, however, is crucial. Is it more effective to design interventions aimed at the reduction of occupational rather than hierarchical segregation, or the other way around? This paper attempts to contribute to the discussion of those issues.
The particularly low female labor force participation rates seen in Mexico make this an interesting country to analyze from a gender perspective. Mexico is the country with the lowest female participation rate in the Latin American region, at 36 percent, only after Chile and Paraguay, at 39 percent. At the other extreme, Uruguay (46 percent), Colombia and Peru (both 43 percent) exhibit the highest female participation rates.
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Although the literature on gender and labor markets in Mexico has included many interesting pieces, most of them have focused on wage differentials. We outline here some of those that have attempted a segregation perspective. Brown, Pagan and Rodriguez-Oreggia (1999) study the effect of occupational attainment on the increase in gender wage differentials observed between 1987 and 1993. Using data from the National Survey of Urban Employment (ENEU for its acronym in Spanish), they found that the decline in gender differences in occupational attainment somewhat alleviated the increase in male-females earnings differential. They also found important roles for labor supply decisions (hours of work per week) and changes in the regional structure of wages. This somehow contrasts with the results of Parker (1999) who examines the gender wage gap in rural areas of Mexico between 1986 and 1992, considering different skill levels within groups of occupations. She finds that wage differentials among wage earners are low, and they remained roughly constant throughout the period, although they vary greatly among occupations. She finds the largest wage gaps in managerial positions (both in the private and public sectors) and the smallest among public service workers and administrative positions. Rendón (2003) analyzes the gender differences in employment, segregation and wages.
She documents that, in spite of the large increase in the female labor force participation in recent decades, there is still a large concentration of women in certain activities. As a matter of fact, she documents an increase in segregation by production sectors from 1990 to 2000. However, she suggests that there are reasons to believe that such segregation should decrease in the future, as it has been seen that first women enter activities more populated by other women but then start to enter other activities with more gender neutrality. She also provides estimators for the high degree of hierarchical (vertical) segregation, where men hold higher-ranking positions. When analyzing the evolution of the gender wage gap, she argues that the observed reduction of that gap can be explained by an increase in women's working hours.
In a related study, Rendón and Maldonado (2004) study the relationship among domestic work, occupational segregation, and the gender wage gap in Mexico. Their motivation is the large increase observed in female labor force participation, in part due to cultural factors, but also because of changes in the country's occupational and productive structure (by an increase in the relative importance of occupations such as professionals, office workers and salespersons).
However, this increase in participation did not imply that conditions faced by men and women equalized. The occupational segregation and wage gaps are still notable, partly due to the number of hours worked, and they vary substantially among different sectors and occupations. Colmenares (2006) also analyzes occupational segregation by sex and its relation with the wage difference in the industry sector. By comparing different Mexican cities, she finds an interesting variability across regions in gender occupational segregation. This paper complements the literature previously outlined by exploring the linkages among gender differences in human capital observable characteristics, (occupational and hierarchical) segregation and wages. Using a non-parametric matching technique, the paper tries to provide answers to questions such as i) "How much would segregation change if males and females had the same distribution of observable characteristics?"; ii) "How much would the gender wage gap change if males and females had the same distribution of observable characteristics?"; and iii) "How much would the gender wage gap change if segregation were eliminated?"
The rest of the paper proceeds as follows. In Section 2 we present the patterns of occupational and hierarchical segregation in urban Mexico in the period 1994-2004. In Section 3 we introduce the matching comparisons technique to explore the role of gender differences in human capital characteristics on segregation and wages, respectively. In Section 4 we present an exploration of the linkages between segregation and wages, and in Section 5 we conclude.
Assessing Occupational and Hierarchical Segregation in Mexico
The data for this study are drawn from the Encuesta Nacional de Empleo Urbano (ENEU), Mexico's national urban employment survey. The data are collected quarterly, using dwellings or housing structures as sampling units. Each individual aged 12 and above is asked about occupation, labor hours, labor earnings and employment conditions. The survey is designed as a rotating panel, with households interviewed for five consecutive quarters, but we are not exploiting the panel structure for this work. The analysis of this paper covers the period from the third quarter of 1994 to the fourth quarter of 2004. At the beginning of the period under consideration, the cities covered in our sample represented about 40 percent of the population of Mexican working individuals, and during the 10-year span used in this study that coverage has increased to 60 percent (48 cities). It is also important to note that by the end of 2001 the Encuesta Nacional de Empleo (ENE) replaced the ENEU, extending the urban coverage of the latter to national coverage. For the later years of this study we restrict our attention to the urban sub-sample of the ENE, which is comparable to the ENEU sample.
The working population has aged slightly during the 10-year span considered. On average, the working individuals were 34 years old in 1994 and 36 years old in 2004. Also, average schooling has increased from 9 years in 1994 to 10 years in 2004. However, this increase in average schooling of the population was not accompanied by a reduction in gender differences. Males exhibit, on average, one more year of schooling than females during the whole period. The number of children per household has remained roughly constant at 2.6.
Another trend to highlight relates to marital status. In 1994, 34 percent of the sampled population was single, a figure that declined to 30 percent by 2004. In a parallel trend, the percentage of individuals in formal and informal unions increased from 58 percent to 61 percent during the same time span. To complete the figure, the prevalence of divorced individuals increased from 7 percent to 9 percent. These trends are not related to the expansion of the sampling framework of the survey, as restricting the attention to the cities that were part of the sampling framework of 1994 delivers the same tendencies.
In this paper we measure occupational and hierarchical (vertical) segregation by gender using the Duncan Index (Duncan and Duncan, 1955) ). The index ranges from zero to one, a higher index representing higher segregation. It can be interpreted as the percentage of the working male (female) population that would need to switch jobs, from those that are male-dominated (female-dominated) to others female-dominated (male-dominated) in order to achieve a labor force with no segregation. In this paper we computed the Duncan index using disaggregated information on seven occupations at while hierarchical segregation has dropped 3 points (from 0.11 to 0.08). All in all, the patterns observed for these two measures of segregation within different segments of the labor markets show interesting differences. A parallel exploration of both occupational and hierarchical segregation, especially in regard to their link to wage gaps, deserves further attention and is the purpose of this paper.
How Can We Explain Gender Segregation in Mexico? The Role of Individual Characteristics
To some extent, the existence of gender differences in occupations and hierarchies could be explained by the gender differences in individual characteristics that are important for the labor markets. It could be the case that the gender disparities in education, which are still prevalent in Mexican labor markets, somehow determine the occupational and hierarchical sorting by gender previously shown. In this section we address questions under the heading of "How would (occupational or hierarchical) gender segregation in Mexico change if individual characteristics of females and males equalized?" Additionally, to explore the linkages between the two types of segregation we provide answers to the counterfactual question "How would occupational (hierarchical) segregation change if hierarchical (occupational) segregation were eliminated?"
Our approach to answering these questions consists of generating counterfactual situations that can be estimated with the available data. Such situations can be generated with a range of different techniques. In this case we follow a non-parametric matching-oncharacteristics approach that consists of creating synthetic samples of males of females, extracted from the original ENEU samples such that the resulting distribution of observable characteristics of females is exactly the same as the distribution for males. These synthetic samples are created through re-sampling the individual observations of males with replacement and of females without replacement and matching them. In such re-sampling, females and males are matched such that their observable characteristics (age, schooling, marital status) are exactly the same. As a result, the created dataset of females and males reflects a synthetic labor market in which males and females do not differ in the characteristics that were used for the matching. Then, the segregation observed in the matched data can be considered as the segregation that remains after controlling for individual observable characteristics.
This way of generating counterfactual situations has strong linkages with the one implicit in the Blinder-Oaxaca wage gap decomposition (Blinder, 1973 and Oaxaca, 1973) . In that regard, it is important to note that with this matching algorithm it is not only the case that the average observable characteristics of males and females get equalized, but also that the distributions of those characteristics are the same for females and males. After matching, males and females
show not only the same average characteristics, but also the same distributions of (matched) characteristics. It is important to note as well that the counterfactual situations constructed in this way are stronger than those obtained with traditional propensity score matching.
As a result, what we employ here is an extension of the Blinder-Oaxaca decomposition in two dimensions. On the one hand, as already stated, the counterfactual situation is generated on the distribution of individuals' characteristics (hence the counterfactual on the average characteristics is granted). On the other hand, as this is a non-linear and non-parametric matching,
it can be applied beyond wage gap decompositions-in this case, especially for the analysis of So far, the results show that individuals' characteristics in the Mexican labor markets play a (somewhat small) role in the determination of gender segregation. Also, the two types of segregation explored here are linked in the sense that a reduction in one would lead to a reduction in the other. Next, we turn to exploring the linkages between these two types of segregation and wage gaps.
What Role Does Segregation Play in the Determination of Gender Wage Gaps?
In this section we explore the role of individual characteristics and (occupational and hierarchical) segregation on the determination of gender wage gaps in Mexico. We start with the same methodological approach as in the previous section, using use matching comparisons to craft counterfactual situations. Then, we move to a theoretical exploration of the linkages between segregation and wage gaps, estimating the predicted linkages with the data.
Regarding the counterfactual analysis, the inquiries are: "By how much would the gender wage gap change if the (occupational or hierarchical) segregation were reduced to zero?" or "By how much would the gender wage gap change if the gender differences in observable characteristics were reduced to zero?" For that purpose, we match females and males based on the same combinations of observable characteristics that we used in the previous section. In particular, we report the counterfactual situations that were previously labeled as (1), (2a) and (2b) in Figure 3 . That is, we match on age, schooling and marital status in the first counterfactual, we match on hierarchies in the second, and we match on occupation in the third. The table below summarizes the notation.
The wage gap is the difference between the average wages for males and females:
The Duncan Index is:
Note that both expressions are independent of the fraction of females in the economy (a). From
(1), it can be obtained that: 
The result stated in (3) reveals that the way in which the wage gap would change for a change in occupational segregation depends on two gaps: one for males (average wages for males in maledominated occupations minus average wages for males in female-dominated occupations) and another for females (average wages for females in male-dominated occupations minus average wages for females in female-dominated occupations). Reductions in hierarchical segregation are expected to be linked to reductions in the wage gap, in line with the results reported earlier in this section.
Conclusions
In this paper we have shown that hierarchical segregation by gender (the fact that managers tend to be males and subordinates females) has been substantially smaller than occupational segregation (the fact that males and females tend to cluster in different occupations) during the last two decades in Mexico. However, these two types of segregation have had highly dissimilar impacts on wages. While a complete reduction of the hierarchical segregation would reduce the and last but not least, policies that act upon the incentives within households (e.g., lower payroll taxes for a second worker in the household).
Another set of policy interventions that may help to reduce both types of segregation involves attitudes, stereotypes and social norms. Change in these areas is neither an easy nor an immediate task. The necessary changes may take more than one generation to materialize, and they require active participation by different type of agents: current and future employers and job seekers, both females and males. From this perspective, there is a great deal of scope for interventions in the schools and, also, within households (generating the appropriate incentives to change the incentive structures to work, stay at home and perform certain activities or assume certain roles).
The results also suggest that a gender equalization of human capital characteristics would help towards the reduction of not only gender wage gaps but also both hierarchical and occupational segregation. Along those lines, it is important to remind that Mexico is one of the few Latin American countries that is still yet to close the gender disparities in schooling for its population (see Duryea et al., 2007) . Also, training programs, both at the school and at the job promise to be fruitful, as well as policies intended to facilitate the functioning of labor markets, reducing frictions and search costs for women. 
